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What are fiddler crabs? Fiddler
crabs belong to the genus Uca.
They are members of the
ocypodid family of brachyuran
crabs, the most recent marine
animals to have invaded land.
They spend the first part of their
life as aquatic plankton and only
settle in the intertidal zone after
their last larval moult. Adults live
in burrows on intertidal mud- and
sand-flats within dense, mixed-
age, mixed-sex and mixed-
species colonies (Figure 1). Each
adult defends his or her own
burrow and a small area around
it. They are active on the surface
during low tide, feeding on algae,
bacteria and detritus in the
topsoil. It is thought that fiddler
crabs can live for up to seven
years and adults of the largest
species can reach a body size of
about 5 cm. The crabs grow by
moulting which, under favourable
conditions, they do about every
eight weeks.
Fiddler crabs are highly social
animals with a rich behavioural
repertoire. They communicate by
visual and vibratory signals; they
have complex territorial
interactions and flexible courtship
and mating systems. Some
species carry individually distinct
colour patterns and some others
even build mud or sand
structures as homing aids and to
enhance or limit social
interactions. As their common
name suggests, one of the most
obvious behaviours in a fiddler
crab colony is claw waving: males
wave their one enlarged claw to
attract females for mating and to
repel intruders from their territory.
The massive claw can weigh half
a male’s body weight and is also
used as a weapon. Interestingly,
handedness differs among
species: in most species there are
equal numbers of left- and right-
handed males, but in a few
species virtually all the males areright-handed. We do not know yet
what determines handedness nor
what are its social consequences.
Fiddler crabs have two distinct
mating strategies, with some
species exhibiting both forms. In
one strategy, females leave their
burrows and move through the
colony visiting many males before
choosing a mate. Males wave
vigorously to attract these
females to their burrow, where
mating takes place underground
and where the female will
incubate her eggs. In the other
strategy, mating takes place at
the entrance to the females’
burrow, and it is the males that
have to search for and locate the
females. Little or no waving
precedes surface mating. In some
species that have both mating
systems, the relative proportion
of each type depends on the risks
of wandering: females stop
searching for suitable mates if
predation pressure becomes too
high, leaving the males to risk
moving across the mudflat in
search of receptive females.
What is special about them?
Fiddler crabs exhibit many
adaptations to life on land and —
for an invertebrate — show
surprising behavioural complexityand flexibility; they are excessive
communicators that can set the
mudflat in motion with their mass-
waving displays; their stalked
eyes are highly specialized for
vision in a flat world; and their
miniature societies are
exceptionally accessible for
detailed observation and analysis.
What decisions do fiddler
crabs have to make? Like most
social animals living in dynamic
environments, fiddler crabs
constantly have to make
decisions. They need to feed,
maintain their burrows, establish
and maintain neighbourhood
relations, avoid predators and
pursue mating opportunities.
While we do not know how they
make these crucial decisions, we
do know that they are expert
survivors with complex and
flexible responses to the many
competing interests they face. We
know that they are exquisitely
sensitive to bird-like objects
flying overhead and to crab-like
objects approaching their burrow.
We also know that they care
about their neighbourhood — to
the extent that they come to the
aid of weaker neighbours trying to
fight off wandering burrow
snatchers. They are capable ofFigure 1. View across a Uca vomeris colony at Bowling Green Bay, Queensland, Aus-
tralia. Inset shows a male Uca polita (left) and a female Uca vomeris (right).
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decisions, not only when avoiding
predators, but also when
choosing mating partners, basing
their choices on the relative size
of many potential mates, the
quality of their displays and the
properties of their burrows.
What do fiddler crabs see? The
crabs’ exposed and complex
social life requires a suitable and
efficient visual system. The flat
world they inhabit offers a
number of distinct advantages for
the acquisition and processing of
visual information. The flat
ground allows crabs to employ a
special trick to determine the
distance and the size of other
crabs, without having to rely on
stereo vision: in a flat world, the
closer an object is, the lower it
will appear in the visual field. The
crabs can thus use retinal
position as a distance cue. The
visual ecology of fiddler crabs is
reflected in the design of their
visual system: their compound
eyes are raised high above the
body, giving them an
unobstructed, panoramic field of
view. Because they carry their
eyes on stalks, the crabs see the
bodies of other crabs below the
horizon and everything larger
than themselves above the
horizon. The horizon effectively
divides vision into a social world
and a world of predators. Their
panoramic visual field allows
them to monitor simultaneously
everything that goes on around
them without the need for
directed eye movements.
Their eyes themselves are
elongated in the vertical
direction, making them much
better at resolving vertical rather
than horizontal details. The
resolution is best where they view
the horizon and the density of the
sampling array of photoreceptors
in the rest of the eye is matched
to the geometry of the flat
environment. Although fiddler
crab eyes are much poorer than
ours, they can see other crabs up
to about 2 m away, a 30 cm bird
flying over the mudflat at a
distance of 17 m and a person
walking on the mudflat from
100 m away, a distance at which
we would have trouble seeing thecrab. But because their resolution
is so poor, the crabs respond to
birds and people when they are
just becoming visible — too soon
to discern any other important
details, like the shape of the
predator, or its direction and type
of movement. In order to avoid
panicking whenever something
moves in their environment, the
crabs therefore have to organize
their predator avoidance
responses to balance minimizing
risk with maximizing information.
They do this in two ways: their
predator avoidance responses
are multi-staged, and they
eventually learn to ignore
insignificant events.
What is their function in the
ecosystem? Despite their
competence at avoiding
predation, fiddler crabs, by their
sheer numbers and abundance,
are a rich food source for birds.
Many birds appear to exploit the
fact that there is always a fraction
of crabs that have lost or
abandoned their burrows, like
females in search of mates.
These crabs cannot take cover in
their burrows when a bird flies
over and therefore appear to be
easy prey. Crabs without burrows
have compensated for the risk of
wandering by constantly taking a
fix on the location of other crabs’
burrows. In case of danger, they
use this knowledge to quickly
find and enter a stranger’s
burrow. This usually works well
because the burrow owner
responds to the same threat by
retreating into the depths of its
burrow. Occasionally, however,
the burrow owner does not
descend, leaving the wandering
crab’s escape route blocked.
Predatory birds can potentially
exploit this by picking out the
vulnerable refugees that remain
visible from above. Beyond
providing food for birds,
burrowing fiddler crabs have a
much larger role to play in the
intertidal ecosystem. Because
their burrows allow water to
penetrate the substratum, they
provide an oxygen-rich
environment for mangrove roots
and soil microbes. And by
excavating their burrows through
the distinct layers of the mudflatsediment, the crabs play an
important role in recycling
nutrients. This in turn must have a
huge effect on the microbial
ecology of mudflats.
Why are they so valuable to
science? Fiddler crabs have
played a central role in our
understanding of endogenous
activity rhythms, especially those
governed by tidal cycles. The
disproportionate growth of the
male’s enlarged claw has also
made them model organisms in
studies of allometry. Possibly the
most important contribution
fiddler crabs make to science
comes from the fact that their
rich behavioural repertoire is
played out openly and within a
small space that can be
continuously monitored. In this
miniature animal society, we can
study in rare detail the
behavioural ecology as well as
the mechanisms of behaviour
under natural conditions.
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